Viruses are entities that infect and replicate within host cells and are able to direct cellular machinery to synthesize new infectious particles. The extent of infection and associated pathology depends on the number of virions infecting the host as well as the physical damage and trauma associated with the infective process. Many times, host recognition of viral antigens and immune response contribute greatly to disease and pathologic manifestations. Selected viruses of clinical significance are listed in [Table 14-1](#t0010){ref-type="table"} .Table 14-1Selected Viruses of Clinical SignificanceVirus ClassViral AgentClinical ManifestationsRespiratory virusParainfluenza\
Rhinovirus\
SARS\
RSVPharyngitis and coryza\
Tonsillitis and sinus inflammation\
Fever and myalgiaChildhood exanthemMumps\
Rubella virus and rubeola\
Erythema infectiosum\
ChickenpoxExanthems\
Rashlike maculesPoxvirusSmallpox variola virusPapulovesicular lesionsEnterovirusPoliovirus\
CoxsackievirusMeningitis\
Exanthems and myocarditisHepatitis virusHepatitis A through ELiver dysfunction, hepatocellular carcinomasHerpesvirusHSV-1, HSV-2, CMV, EBV, VZV\
Mononucleosis\
LymphomasCold sores and fever blistersRhabdovirusRabies virus\
*Lyssavirus*Acute CNS infectionPapovavirusHPVCutaneous or mucosal lesionsRetrovirusHIV-1 and HIV-2\
HTLVAIDS, leukemiaArbovirusDengue virus\
Yellow fever virus\
Japanese encephalitis virus\
West Nile virusViral hemorrhagic fever\
Encephalitis and meningitisPrionPrionsSpongiform encephalopathyEmerging viral agentEbola virus\
*Hantavirus*Hemorrhagic fever\
Pulmonary distress[^1]

Respiratory Viruses {#s0010}
===================

The main agents for clinical respiratory infections include the adenovirus, parainfluenza virus, respiratory syncytial virus (RSV), and rhinovirus. These viruses cause disease in the upper respiratory tract that leads to symptoms of pharyngitis (sore throat) with accompanying coryza (nasal discharge), tonsillitis, inflammation of the sinuses and middle ear, fever, and myalgia (muscle pain). Infection of the lower respiratory tract may induce bronchitis with inflammation of the larynx and trachea, exhausting cough and wheezing, and bronchopneumonia.

Adenovirus {#s0015}
----------

The adenovirus group represents approximately 50 identified species of nonenveloped, double-stranded DNA viruses. The adenoviruses are frequently associated with asymptomatic respiratory tract infection that produces cellular cytolysis in the pharynx and subsequent host inflammation and cytokine response from immune T cells. Of interest, certain species easily lend themselves to genetic engineering and have the potential for gene therapy in clinical settings. During lytic infection, the adenovirus enters human epithelial cells, replicates, and causes host cell death. Transition to latent infection involves lymphoid tissue, where the virus may remain dormant for longer periods. There are reports that adenovirus infection may be linked to oncogenesis and cancer, although this has not been firmly established. Clinical symptoms include acute respiratory disease and pharyngeal inflammation with related fever; immunocompromised hosts are susceptible, and special care should be taken to monitor postoperative, therapeutically induced immunosuppression in transplant patients.

Influenza Virus {#s0020}
---------------

Human flu-causing viruses belong to one of three major influenza-causing orthomyxoviruses; influenza A virus, influenza B virus, or influenza C virus. The more recently characterized pandemic H1N1/09 virus has been determined to be a subtype of influenza A virus. Influenza viruses are RNA viruses that replicate in the cytoplasm and require virally encoded enzymes. They have two specific protuberances, hemagglutinin and neuraminidase. There are 15 basic shapes of the hemagglutinin and 9 of neuraminidase, with nomenclature named accordingly. The spikes are hemagglutinin, which binds avidly to sialic acid residues on cells that work like grappling hooks. These viruses have segmented genomes, allowing them to form hybrid strains upon coinfection with host cells containing different viral strains. The resultant mix leads to a term called *antigenic drift* among surface proteins, which is especially seen in the hemagglutinins H1 and H2 of influenza virus A. The clinical symptoms of infection include fever, cough, sore throat, muscle aches, and conjunctivitis. In severe cases, fatal pneumonia may follow infection. Vaccination against influenza allows production of antibodies that can neutralize neuraminidase as well as block entry of viral attachment to target host cells.

Parainfluenza Virus {#s0025}
-------------------

Parainfluenza viruses are paramyxoviruses that are the causative agents of nearly 40% of acute respiratory infections in infants and children. Human parainfluenzas are serotyped as paramyxoviruses 1 through 4; serotype 4 consists of subtypes A and B. The virus is acquired through inhalation of infected respiratory droplets, with the nasopharynx as the primary site of infection. The virus attaches to cell membranes by way of a hemagglutinin trimeric protein that binds cell surface glycoproteins with neuraminic acid residues. Clinical symptoms range from the simple common cold to croup, bronchitis, and bronchopneumonia. Symptoms are usually accompanied by a hoarse or "barking" cough, sometimes with a swollen epiglottis.

Rhinovirus {#s0030}
----------

Rhinoviruses (among other viruses that infect the upper respiratory tract) cause the common cold or coldlike symptoms (discharging or blocked nasal passages, sneezing and rhinorrhea, and sore throat). There are more than 120 serotypes, which are primarily spread by aerosolization. The most common route of infection is the nose, and infections do not spread to the lower respiratory or intestinal tracts. Infection spread is limited by simple washing of hands. Most rhinoviruses replicate in epithelial cells of the nasal mucosa, eventually leading to edema of connective tissue. Cellular destruction is commonly caused by immune response to viral infection and antigens and not by direct viral cytotoxic activity.

Coronavirus {#s0035}
-----------

Coronaviridae are best known as the second most frequent cause of the common cold. Although coronaviruses are known to cause disease in birds and pigs, recent studies indicate that the agent responsible for the severe acute respiratory syndrome (SARS) belongs to this genus. SARS is a serious, life-threatening viral infection that is thought to have mutated to a human transmissible form. The mortality rate of SARS is high compared with other common respiratory viral infections, with up to 10% of fatalities due to respiratory failure after symptoms of hypoxia, cough, and dyspnea (labored breathing).

Respiratory Syncytial Virus {#s0040}
---------------------------

RSV, a paramyxovirus, is the main cause of bronchiolitis (inflammation of the bronchioles) and pneumonia in children. As the name implies, infection in tissue culture causes cells to form syncytia, resulting in large, multinucleated cells.

Mumps, measles, and other childhood exanthems {#s0045}
=============================================

Childhood viral-related exanthems (eruptive disease) include rubeola (measles) and rubella (German measles), chickenpox, roseola infantum, and erythema infectiosum (a parvovirus; also called *fifth disease*). All these infections affect the respiratory system and are highly contagious. Unless immunocompromised, children with these illnesses usually recover fully without treatment. As with all viral infections, a heavy load may result in more severe complications, including pneumonia, heart and kidney damage, and encephalitis. In the United States and most of Europe, successful vaccination programs have limited the incidence of disease, although these viruses remain a major cause of childhood deaths in other regions of the globe. The measles, mumps, and rubella vaccine protects by using live, attenuated viral antigens.

Mumps {#s0050}
-----

Mumps is a paramyxovirus that causes inflammation of the salivary, parotid, and submaxillary glands. In adults, orchitis and oophoritis (inflammation of the testis and ovaries) may occur. A common clinical association is that of aseptic meningitis due to disseminated infection after viral crossing of the blood-brain barrier.

Rubella {#s0055}
-------

Rubella virus, which causes German measles, is the single member of the *Rubivirus* genus of the togavirus family. Infection results in rashlike macules on the face, body, and limbs. There is associated lymphadenopathy at the back of the head and neck, which may proceed to arthralgia (joint pain) and symptoms of arthritis as infection disseminates. Special care should be taken regarding rubella infections of women during the first trimester of pregnancy because spread of infection to the fetus leads to congenital abnormalities (e.g., heart defects, deafness, mental retardation) in the majority of cases.

Rubeola {#s0060}
-------

Rubeola (measles) is a common childhood illness caused by a morbillivirus, resulting in manifestation of a diagnostically distinct exanthema. The virus is spread through direct contact with nasal or throat discharge from an infected individual. The disease is highly contagious and typically persists for 7 to 10 days. The hallmark of infection is a rash that usually begins on the face and spreads to the rest of the host\'s body, accompanied by fever and cough. After symptoms disappear, the individual is left with a lifelong immunity against subsequent infection.

Parvovirus {#s0065}
----------

Erythema infectiosum caused by parvovirus B19 is similar to measles. It is also called *fifth disease* or *slapped-cheek disease*, the latter because of its tropism for immature red cells (erythrotropism). This leads to the characteristic facial sequela of a lacy, pink, macular rash on the cheeks. Because of its predilection for immature red blood cells, transmission from mother to fetus can be life-threatening for the unborn child.

Varicella {#s0070}
---------

The causative agent for chickenpox (varicella) is a member of the human herpesvirus family. Infection occurs by inhalation with replication of the virus in the mucosa of the upper respiratory tract, followed by dissemination throughout regional lymph nodes. In the case of chickenpox, the resulting pathology manifests as a macule that develops to a pustular lesion, which eventually crusts over. The virus has the ability to establish latent infection in neurons that can reactivate when cellular immunity is impaired or wanes from advanced age. Varicella-zoster virus (VZV) causes herpes zoster (shingles), a herpetic neuropathology in which reactivated virus travels through axons to infect the dermatome supplied by the sensory ganglion, thus introducing painful vesicular lesions on the skin. Another related herpesvirus, human herpesvirus 6 (HHV6), is responsible for roseola infantum, causing a febrile illness with a rash in newborns.

Poxviruses {#s0075}
==========

Smallpox (variola) is an orthopox virus that has been virtually eliminated in humans as a result of international efforts to control disease through intense vaccination with cross-reactive vaccinia. Related pathogenic poxviruses in humans include those caused by cowpox and molluscum contagiosum, all of which cause papulovesicular lesions on the hands, forearms, or face. Monkeypox is a generalized infection that may be more invasive and involve lung tissue.

Enteroviruses {#s0080}
=============

Enteroviruses are members of the picornavirus family. They are orally or fecally transmissible; ingested viruses infect cells of the oral cavity and pharyngeal mucosa as well as draining lymphoid tissue (tonsil, cervical, and eventually mesenteric). After replication, they are shed into the alimentary tract and intestinal tissue. The enteroviruses include poliovirus, coxsackieviruses A and B, echovirus, and hepatitis A. The overall clinical symptoms are typically mild but occasionally serious disease persists with continued shedding of virions for months to years.

Poliovirus {#s0085}
----------

Before the introduction of vaccines, paralytic poliomyelitis was a major health threat. Introduction of the Salk vaccine, which uses inactivated virions, and the Sabin vaccine, which uses attenuated virions, quickly led to high levels of protection in the general population. There are three serotypes of poliovirus (1, 2, and 3), with serotype 1 being the most prevalent. Infection with poliovirus can be life-threatening; within 1 week after infection the virus has the potential to disseminate, entering the blood supply and spreading to the anterior horn of the spinal cord and then to the motor cortex of the brain. Localized paralysis ensues, depending on which neurons are infected and the amount of damage caused during infection.

Coxsackievirus {#s0090}
--------------

Coxsackievirus types A and B can cause pathogenic infection. Coxsackie type A is typically associated with exanthems, whereas both types A and B can lead to myocarditis. If untreated, infection may result in aseptic meningitis involving headache and fever, stiff neck, and malaise. Coxsackie type A can cause painful mouth ulcers of the tongue and hand-foot-mouth disease, exhibited by blisters on the hands and feet. It may also cause Bornholm disease (sometimes called *devil\'s grip*), manifested as sharp chest and side pains (epidemic pleurodynia).

Echoviruses {#s0095}
-----------

Enteric cytopathic human orphan viruses (Echoviruses) cause symptoms similar to rhinovirus infection. They also may cause exanthems and myocarditis, similarly to the coxsackie viruses described. Rashes may be maculopapular, similar to rubella (German measles), or of a lighter, subcutaneous form (roseola-like, vesicular, or petechial).

Hepatitis Viruses {#s0100}
=================

Five recognized hepatitis viruses are known to cause liver-related pathology. They are hepatitis A, B, C, D, and E. Hepatitis A and E are enterically transmitted, whereas the others are parenterally spread ([Fig. 14-1](#f0010){ref-type="fig"} ). Hepatitis A (called *infectious hepatitis*) is caused by the picornavirus enterovirus 72; hepatitis E is a calicivirus. In both cases, the virus is spread by fecal-oral route, replicates in the intestinal tract before infecting hepatocytes, and eventually is spread through the stool.Figure 14-1Routes of transmission for the hepatitis viruses.

Human hepatitis B (HBV) is a hepadnavirus, similar to strains found in the woodchuck and duck. The virus is spread by needles, through sexual encounters, and from mother to fetus during birth. HBV replicates in the liver, with a large load of virus particles shed during infection that are available for immune recognition. Antibodies to the surface antigen (HBsAg) are a useful diagnostic tool for infection detection. Persistent infection leads to chronic liver damage with accompanying cirrhosis and potential for development of hepatocellular carcinoma. A relatively new vaccine directed against the hepatitis B surface antigen is available and seems to be effective in the prevention of liver tumorgenic development. Hepatitis C is a flavivirus that also causes hepatocellular carcinomas. Hepatitis D, or "delta agent," is a defective virus that requires HBV to replicate, and it seems to exacerbate symptoms related to HBV. Finally, a related hepatitis G flavivirus has been identified but does not seem to be a major cause of liver disease.

Herpesviruses {#s0105}
=============

The herpesviruses include eight members that cause pathology, including the VZV and HHV6 described above. In all cases, latent infection is established after a primary persistent and lytic indication, sometimes lying dormant throughout the lifetime of an individual. [Table 14-2](#t0015){ref-type="table"} lists properties of the herpesviruses.Table 14-2Properties of Human HerpesvirusesVirus StrainCommon NamesClinical ManifestationFeaturesHuman herpes simplex virus 1HHSV1, HSV-1Cold sores or fever blisters (oral, keratitis)Cytopathic progression to latent infection of neurons and gangliaHuman herpes simplex virus 2HHSV2, HSV-2Painful genital blistersSimilar to HHSV1Human cytomegalovirusHCMVFever and lymphocytosisMononucleosis-like illnessEpstein-Barr virusEBVLymphadenopathy, sore throat, hepatosplenomegalyPersistent in B lymphocytes (Burkitt lymphoma)Varicella-zoster virusVZVChickenpox and shinglesLatent infection in neuronsHuman herpesvirus 6HHV6Roseola infantumT-cell lymphotropic virusHuman herpesvirus 7HHSV7, HHV7No known diseases"Orphan" virusHuman herpesvirus 8HHSV8, HHV8Primary effusion lymphomaConsidered agent responsible for Kaposi sarcoma and Castleman disease

Human Herpes Simplex Virus Types 1 and 2 {#s0110}
----------------------------------------

Human herpes simplex virus types 1 and 2 (HHSV1 and HHSV2) are characterized by infectious virions that begin with cytopathic infections that progress to latent infection of neurons and ganglia ([Fig. 14-2](#f0015){ref-type="fig"} ). In many cases, reactivation occurs under conditions of stress and immunosuppression, or even unrelated immune hypersensitivity reactions. Pathology of vesicular lesions occurs via both direct cytolytic activity and immune response attacking infected tissue. Common manifestations include cold sores, or fever blisters, which may often be seen around the mouth and lips. Of interest, almost all adults have been exposed to HHSV1 at some time, with positive antibody titers present in serum. HHSV2 is the causative agent for genital herpes.NeuroscienceEfferent MotoneuronsSomatic efferent motoneurons originate in the spinal cord and synapse with muscle fibers to direct contraction of skeletal muscle. These motoneurons are asymmetric units composed of a dendrite, a soma, and axons, which may be several feet in length. These neurons may be exploited by viruses (such as herpes or varicella) where retrograde transmission allows axonal transport of an infectious agent to other regions of the body. Figure 14-2Herpes simplex virus establishes a primary infection of the skin or oral mucosa and spreads to nearby ganglia, where it may remain latent. Upon reactivation, reverse travel of virus in a ganglion allows spread to skin or mucosa, causing occurrence of surface lesions. Retrograde transmission may occur as well, leading to meningitis upon infection of the central nervous system (CNS).

Cytomegalovirus {#s0120}
---------------

Human cytomegalovirus (HCMV) infects most individuals within the first few years of childhood, with approximately 70% of adults having immunoglobulin (Ig) G antibodies specific for cytomegalovirus antigens. The virus is harbored in CD4+ and CD8+ cell phenotypes. The virus is secreted in saliva; infection may result in a mononucleosis-like illness associated with hepatitis, fever, and lymphocytosis (increase in blood lymphocytes). Infection of healthy individuals does not lead to symptoms; however, patients who have undergone organ transplantation and immunosuppressed individuals are at much greater risk for development of infection-related pathologies. PathologyBurkitt LymphomaBurkitt lymphoma is a high-grade B-cell lymphoma associated with EBV. The basis of the pathology is thought to occur through infection and transformation of B cells, leading to malignancy through chromosomal translocation events. The most common translocation moves the protooncogene *Myc*-containing segment of chromosome 8 to chromosome 14q band 32, placing it close to the immunoglobulin heavy chain gene and resulting in Myc overexpression.

Epstein-Barr Virus {#s0130}
------------------

Epstein-Barr virus (EBV) is similar to HCMV in that nearly all adults have antibodies specific for EBV antigens. The virus is persistent in B lymphocytes and is the agent responsible for infectious mononucleosis and X-linked lymphoproliferative syndrome. Infectious mononucleosis ("kissing disease") is characterized by lymphadenopathy, sore throat, and hepatosplenomegaly; because of the predilection of B cells for infection, atypical lymphocytes are present in peripheral blood. When reactivated, EBV can cause Burkitt lymphoma and other carcinomas.

Human Herpesviruses 7 and 8 {#s0135}
---------------------------

Human herpesvirus 7 (HHSV7) is an "orphan" virus; it has been identified and isolated; no known diseases have been attributed to it, but recent evidence suggests it may be associated with exanthematic disease (roseola), or linked to central nervous system seizures. Human herpesvirus 8 (HHSV8) is thought to be the agent responsible for the Kaposi sarcoma that is characteristic of later stage human immunodeficiency virus (HIV) infection.

Rhabdoviruses {#s0140}
=============

Lyssavirus {#s0145}
----------

Lyssaviruses are rhabdoviruses. The genus *Lyssavirus* includes the neurotropic rabies virus, the Mokola virus, the Duvenhage virus, and the European and Australian bat lyssaviruses. The classic madness associated with rabies virus is well documented through history and popular literature. Dogs serve as a reservoir for disease, as do coyotes, wolves, jackals, skunks, raccoons, and foxes. Shortly after infection, the virus migrates through peripheral nerves and enters the brain, causing acute pathology within the central nervous system, leading to neurologic disorders and sometimes death.HistologyKeratinized Epidermal Layers of the SkinAn outer protective layer of keratinized stratified squamous epithelium covers the dermis. Keratinocytes, primarily within the stratum lucidum and stratum corneum, produce a fibrous scleroprotein that is the chief structural component of hair and nails.

Papovaviruses {#s0155}
=============

Papillomaviruses {#s0160}
----------------

Human papillomaviruses (HPVs) are papovaviruses that are clinically defined according to their ability to induce cutaneous or mucosal lesions ([Table 14-3](#t0020){ref-type="table"} ). Mechanistically, these viruses infect basal epidermal keratinocytes, where they lay dormant until epidermal cells migrate to the skin surface. This induces the virus to replicate, altering the appearance of host tissue and resulting in cutaneous or mucosal localized verrucae (warts), which appear as hyperkeratotic nodules. Papillomaviruses have anatomic preferences, with some causing lesions on the skin surface and others causing genital or anal lesions. In addition, there is strong evidence that certain papillomaviruses are linked to cervical and genital cancers. HPV vaccines are now available that function to limit development of genital warts and cervical cancers.Table 14-3Papillomavirus InfectionsCutaneous PapillomaAnatomic SiteCommon wart (verruca vulgaris)\
Plantar wart\
Butcher\'s wart\
Flat wart\
Extragenital Bowen disease\
Epidermodysplasia verruciformis\
Mucosal papilloma\
Laryngeal\
Conjunctival\
Oral\
Anogenital papilloma\
Condyloma acuminatum\
Cervical intraepithelial neoplasia\
Bowen disease\
Buschke-Löwenstein tumor\
Vulvar intraepithelial neoplasia\
Penile/anal intraepithelial neoplasiaHands\
Feet\
\
Hand\
Arms, face, knees\
Extremities, head\
Exposed skin\
\
Mucosa\
Larynx\
Arms, face, knees\
Mouth\
Genital, anal areas\
Genital, anal areas\
Neck\
Groin\
Glans penis, perianal area\
Genital area\
Genital area

JC and BK Viruses {#s0165}
-----------------

Two additional members of the papovavirus family are known to infect humans. The JC virus replicates in neural tissue and is associated with progressive, multifocal leukocyte encephalopathy. The BK virus has been isolated from the urinary tract, indicative of the kidney being the site of infection. BK virus may cause interstitial nephritis and cystitis. Neither causes major pathologic damage unless the patient is immunocompromised or immunosuppressed.

Retroviruses {#s0170}
============

Retroviruses require reverse transcription of their single-stranded RNA genome to a double-stranded DNA intermediate for integration into the host cell genome. The retroviruses represent infectious agents that may be oncogenic or cytolytic. This group includes the slow-acting lentiviruses of which acquired immunodeficiency syndrome (AIDS)-associated HIV-1 and HIV-2 are members, having high clinical importance and enormous social and economic impact throughout the world.

Human Immunodeficiency Virus {#s0175}
----------------------------

HIV-1 is the retrovirus most commonly associated with HIV infection in the United States and Europe. HIV-2, which has high nucleotide sequence homology to HIV-1, is prevalent in regions of Africa. Both are lentiviruses that infect CD4+ cells, including T helper lymphocytes, macrophages, and other cell types. The gp120 virus surface antigen binds with high affinity to the cell surface CD4, promoting fusion between virus and cell membranes. Coreceptor chemokine receptors CXCR4 and CCR5 may also play a role in internalization as well as immunoglobulins that assist in antibody-dependent uptake ([Fig. 14-3](#f0020){ref-type="fig"} ). The natural history of HIV depicts the outcome of HIV infection, which leads to destruction of lymphocytes and development of AIDS ([Fig. 14-4](#f0025){ref-type="fig"} ).Figure 14-3The human immunodeficiency virus (HIV) retrovirus is composed of an outer envelope glycoprotein coat surrounding a lipid bilayer. Internal group antigens provide core protein and scaffold structure. Internal reverse transcriptase and regulatory proteins interact with viral RNA, allowing virus gene expression and protein assembly for replicating virions.Figure 14-4Infection of CD4+ lymphocytes (and other cell types) leads to virus production and cytolysis or long-term latent infection that progresses from primary infection through late symptomatic infection (*AIDS*). Accompanying this process are profound defects in T helper and cytotoxic cell activity, with concomitant development of opportunistic infections. *HIV*, human immunodeficiency virus.

Human T Lymphocyte Virus {#s0180}
------------------------

The human T lymphocyte virus (HTLV) is an oncogenic retrovirus transmitted by human contact and associated with adult T-cell leukemia. The different subtypes of HTLV are classified according to their ability to infect T lymphocytes. Presentation of infection may be asymptomatic, may give rise to neurologic disorders, or can result in lymphoproliferative events. HTLV-l infection is the main type associated with acute adult T-cell leukemia.

Arboviruses {#s0185}
===========

Arboviruses are primarily transmitted by arthropod vectors, including those viruses spread by mosquitoes and ticks. The virus has a reservoir in another species (zoonotic), with humans being a secondary host for the infective agent.

Dengue Virus {#s0190}
------------

Dengue virus is a flavivirus with four related subtypes. The virus is spread by a bite of the mosquito *Aedes aegypti* or *Aedes albopictus*. The major pathology during infection is due to increased capillary permeability, which leads to subsequent pleural effusion, ascites, and thrombocytopenia. Petechial skin hemorrhages may occur as well as gastrointestinal bleeding.

Yellow Fever {#s0195}
------------

Yellow fever is another flavivirus that causes viral hemorrhagic fever. It is commonly found in Africa and South America and is spread by multiple mosquito species. The disease may lead to liver failure, renal insufficiency, and, in some cases, proteinuria (excess protein in urine). The jaundice associated with the disease led to its common name.

Japanese Encephalitis Virus {#s0200}
---------------------------

Japanese encephalitis virus is a mosquito-borne (*Culex tritaeniorhynchus*) flavivirus found in East and Southeast Asia. Domestic pigs and wild birds serve as reservoirs. The disease manifests as acute encephalitis with rigor, including neck stiffness, muscular weakness, and partial paralysis, and cachexia (wasting).

West Nile Virus {#s0205}
---------------

West Nile virus causes a viral-induced encephalitis and meningitis. The virus is endemic in the Near East, Africa, and Southwest Asia; it has recently been found in North America. Wild birds transmit the virus by way of multiple mosquito species (*Culex, Aedes,* and *Anopheles*). The virus crosses the blood-brain barrier and infects brain parenchyma and the leptomeninges.

Tick-Borne Encephalitis {#s0210}
-----------------------

Tick-borne encephalitis is yet another flavivirus that causes disease involving the central nervous system. The disease manifests as meningitis, encephalitis, or meningoencephalitis. The reservoir is the *Ixodes* tick, and the disease is found in Russia and East Asia.

Vesiculovirus {#s0215}
-------------

The vesicular stomatitis virus is also a rhabdovirus. It is thought that infection may be transmitted by sandflies and mosquitoes, with humans being infected directly by the transcutaneous route.

Other Arboviruses {#s0220}
-----------------

Ross River virus is an alphavirus in the togavirus family. It is transmitted via mosquitoes and causes polyarthritis and acute fever, with the majority of cases reported in Australia and the South Pacific islands. The Syndbis virus is another alphavirus member of the Togaviridae, spread by mosquitos and causing polyarthritis as well as arthralgias. Rift valley fever is also spread by mosquitoes and is caused by *Phlebovirus* of the Bunyaviridae family.

Prions {#s0225}
======

Prion disease is a form of spongiform encephalopathy once believed to be of viral origin. The etiology is related to a prion protein that has the same primary amino acid sequence as a host protein found at low levels in healthy brain tissue. The prion protein has an abnormal conformation and triggers conversion of the normal host cellular isoform to an infectious form. Accumulations of the abnormal form are deposited as long filamentous aggregates of amyloid within the brain that gradually damage neuronal tissue. The diseases associated with this infection are Creutzfeldt-Jakob disease, Gerstmann-Straussler disease, and kuru.

Emerging viral pathogens {#s0230}
========================

Emerging viral pathogens are viruses that suddenly appear in the environment with severe economic and social impact. These agents are usually extremely virulent and often are originally zoonotic. The species-jumping infectious agent finds a suitable host in humans, either through mutation or adaptation. A list of emerging viral pathogens is given in [Table 14-4](#t0025){ref-type="table"} .Table 14-4Some Emerging Viral PathogensViral AgentFamilyInfectionZoonotic ReservoirEbola virusFiloviridaeHemorrhagic feverPossibly primatesMarburg virusFiloviridaeHemorrhagic feverPossibly African green monkeyLassa virusArenaviridaeHemorrhagic feverRodentsAfrican swine fever virusIridoviridae (formerly)Warthog  +  tick vectorMorbillivirus, equine (Nipah virus)ParamyxoviridaeEncephalitis, respiratory diseaseHorseHantavirusBunyaviridaePulmonary distressRodentsLyssavirus, batRhabdoviridaeRabies-like illnessBatSevere acute respiratory syndromeCoronaviridaePulmonary distressBirds

Key Points▪The main agents for clinical respiratory infections include the adenovirus, parainfluenza virus, influenza virus, RSV, and rhinovirus. Infection leads to clinical symptoms of pharyngitis, coryza, inflammation of the sinuses and middle ear, fever, and myalgia.▪The childhood viral-related exanthems are highly contagious and produce "eruptive disease." They include rubeola (measles) and rubella (German measles), chickenpox (VZV), roseola infantum, and erythema infectiosum.▪Enteroviruses are orally or fecally transmissible members of the picornavirus family, infecting the oral cavity and pharyngeal mucosa. The enteroviruses include poliovirus, coxsackieviruses A and B, echovirus, and hepatitis A.▪Hepatitis viruses are spread by oral or genital transmission. Hepatitis A and E are spread by fecal-oral routes, whereas hepatitis B, C, and D are sexually or intravenously spread. All can cause chronic hepatic infection with subsequent liver damage.▪The herpesviruses include eight members that cause pathology. HHSV1 and HHSV2 establish primary infection in the skin or oral cavity and progress to latent infection of neurons and ganglia. The infection begins as cytopathic; retrograde transmission may lead to meningitis. Nearly 70% of all individuals have been exposed to HCMV. The Epstein-Barr virus is persistent in B lymphocytes and is responsible for infectious mononucleosis. HHSV8 is thought to be responsible for Kaposi sarcoma development.▪HPVs are within the papovavirus designation and are clinically defined according to their ability to induce cutaneous or mucosal lesions. New studies link infection with development of cervical cancers.▪Retroviruses require reverse transcription of their single-stranded RNA genome to a double-stranded DNA intermediate prior to host cell genome integration. These include HTLV as well as the slow-acting lentiviruses such as HIV-1, which is most commonly associated with HIV infection. The HIV-1 virus is linked to destruction of CD4+ lymphocytes and development of AIDS.▪Arboviruses are transmitted by arthropod vectors. The virus has a zoonotic reservoir with humans being a secondary host for the infective agent. Examples of these include the dengue viruses, the Japanese encephalitis virus, and the West Nile virus.▪Emerging viral pathogens are usually extremely virulent and often are originally zoonotic. The species-jumping infectious agent finds a suitable host in humans, either through mutation or adaptation.

***Self-assessment questions can be accessed at*** [***www.StudentConsult.com***](http://www.StudentConsult.com){#ir9000}.

[^1]: *SARS*, severe acute respiratory syndrome; *RSV*, respiratory syncytial virus; *HSV*, herpes simplex virus; *CMV*, cytomegalovirus; *EBV*, Epstein-Barr virus; *VZV*, varicella-zoster virus; *HPV*, human papillomavirus; *HIV*, human immunodeficiency virus; *HTLV*, human T lymphocyte virus; *CNS*, central nervous system; *AIDS*, aquired immunodeficiency syndrome.
